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I N T R O D U C T I O N .
The f i r s t  two photographs t e l l  , fa r  b e t te r  than I  can , 
o f the tremendous loss from surface washing in my home 
community . Some men are lo s in g  th e ir  farms in sp ite  o f  a l l  
they know how to do , while others l i v in g  on s im ila r  r o l l in g  
lands are making money and en joying th e ir  farm work at the 
same time. The conditions near my home are not an is o la ted  
set e i th e r .  This loss  is  taking p lace  on a l l  s o i l s  to  a g r e a t ­
er or le s s  ex ten t. I t  has been roughly estimated that 269. 
square m iles o f s o i l  one fo o t  deep are washed down the Mins- 
ipp i r i v e r  y ea r ly  in to  the Gulf o f Mexico. This is  usu a lly  
the best s o i l  from the uplands,- that which has the f e r t i l i t y  
in the most a va i la b le  form. Sometimes the plowed s o i l  o f a 
whole f i e l d  is  washed away by a  s in g le  b ig  ra in  in the Spring­
time, leav ing  the bars subso il where b e fo re  was a f e r t i l e  f i e l d .
This is  an extreme case however. Usually the erosion goes 
on so s low ly  that the owner o f the farm seldom notices  the 
loss  except in a few draws or g u l l i e s  ; gradual impoverish­
ment. o f his s o i l  c a p i ta l  by the washing o f h is good s o i l  to  
lower le v e ls  g en e ra l ly  escapes h is a tten t ion .
There w i l l  n ecessa r i ly  be a s l ig h t  loss to  a l l  r o l l in g  
lands from surface washing because o f the solvent power of 
water and o f i t s  carrying power which increases as the s ix th  
power o f i t s  v e l o c i t y  . Consequently "Water moving at the ra te  
o f  three inches per second w i l l  carry  along f in e  c l a y , ; 
s ix  inches per second w i l l  carry  f in e  sand; e ight inches per 
second , sand ; twelve inche , g ra ve l ;  twenty four inches pebbles
and three fe e t  - fragments as la rge  as hens' eggs. A current 
running three f e e t  per second is  equeal to  tiro m iles per 
hour." Thus the problem to so lve  in s o i l  washin • is the  check­
ing of the v e l o c i t y  o f the water . The d i f f e r e n t  methods o f 
stopping surface washing w i l l  he as e f f i c i e n t  as the d e g re e ( l )  
to  which they check the v e lo c i t y  o f the surface water ,and(2) 
to  which they hold the s o i l  p a r t ic le s  deposited consequent 
to  the checking. This premise w i l l  hold good anywhere.
To d iscover the agent which would best accomplish thdse r e ­
su lts  was the d ire c t  ob ject o f th is  th e s is , -  my own county 
being g iven the f i r s t  consideration .
The photograph on next page (P la te  I I I . )  shows 
the drainage system in which most of my work was done. I t  
is  look ing North by Northwest toward R u sh v il le  which is  
seven m iles d is tan t . The photograph was taken from the 
"George Logsdon Pound," which is  125. f e e t  higher than 
R u sh v il le .  Crane creek is  the name o f the head 
o f the drainage system . I t  flows in to  the 
I l l i n o i s  R iver  about three m iles to 
the Southwest o f the place where 
the photograph was taken.
P la te  I I I
View o f Crane Creek 
Drainage System.
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( Just across the road .)
I I .  The E f fe c t  c f  Surface Washing on S o i ls  on R o l l in g  Lands.
A. E f fe c t  o f Washing on E e r t i l . i t y .
1. Chemical A na lys is .
Chemical analyses were made of the s o i l s  c o l le c t e d  on
the Jacob Armel farm in Woodstock township, Schuyler county. 
Composite samples o f Eroded and Uneroded s o i ls  were taken on 
November 10, 1904. The p lace where they were taken is  shown 
in p la tes  IV . and V. A more extended descr ip tion  o f the s o i l s  
w i l l  be g iven  under (2 )  Pot Culture . The average o f du­
p l ic a t e  analyses is  g iven  in the fo l lo w in g  ta b le .
T A B L E  N o . 1.
PROPEL.
N itrogen . Phosphorus. Potassium.
Surface . .0501^ .0393^ .0393^ .430^
Subsurface. .0391^ .0466^ .502^
Subsoil. .0306^ .0382/0 .354^>
Not EROPET .
Surface . .0692< .02 66fo .312^
Subsurface. .0476^ .0349fo .326^
Subsoil. .0382^ .0321^ .192^
Prom th is  tab le  t he tab le  on the next page is  der ived
by m u lt ip ly ing  the pounds of s o i l  per acre by the percen­
tage of the element found in the d i f f e r e n t  d iv is io n s .
T A B L E  IT o. 2.
++±++f++++++++4-4-+-H-+
‘ ° , :Depth in 
Analyzed. . lnches>
M-+++++++++++H-++++++++++t++++b++++++++++++ 
Pounds per Acre.
S o i l . n itrogen . ?ho->p'horu ^Potassium
ERODED.
Surface. 1-7. 2,000,000. 1 , 002. 7 9 3 . 8 ,602.
Subsurface 7-16. 2,571,000. 1 , 002 . 1,198. 12,896.
Subsoil. 13-40. 6,286,000. 1,917. 2,401. 22,233.
*
NOT ERODED :
Surface. 1-7. 2,000,000. 1,334.. 530. 6,254.
Subsurface •
tcHI 2,571,000 1,221. 897. 8,378.
Subsoil. 18-40. 6,236,000. 2,401. 2,011. 12,056.
C ircu lar  ^68,Table4.
Upper 111.:.
Ola. P r a i r i e . 1-7 2,000,000/ 5,400. 1,400. 5,600.
Normal Per* 
l i l e  S o i l . :  
-American. : 1-7. 29000, 000 . 5,600 2,000 6 , 600.
This tab le  shows the tremendous amount o f Potassium in 
the h i l l s id e  s o i l s  from which these samples were taken. This 
ind ica tes  that the s o i l  is  la r g e ly  c la y  and the N itrogen con­
tent seems to  ind ica te  that the organic matter is sad ly 
lacking . This is  what would be expected on r o l l in g  s o i l s  .
The surface s o i l  is  washed o f f  w ith , i t s  organic matter and 
there is  not enough a va i la b le  f e r t i l i t y  l e f t  f o r  vege ta t ion  to 
get a startThe phosphorus content o f the surface s o i l  on the 
eroded and o f  the subsurface o f the uneroded is  very n ear ly  the 
same . This may ind ica te  that the subsurface o f the uneroded 
is  what becomes the surface o f the eroded when i t s  surface s o i l  
is  washed away. This is  in keeping w ith  the commonly accepted 
opinion otf farmers that what is  lo s t  is the whole surface s o i l .
2. Pet Cultures o f Eroded amd Uneroded Soils*, 
a. O b je c t .
The ob ject o f running the pot cu ltures was to  compare 
the y ie ld s  o f the eroded and uneroded s o i l s ,  and to  f in d  
what element or combination o f elements o f s o i l  f e r t i l i t y  
was needed by each s o i l  in order fo r  i t  to  produce i t s  maxi­
mum y ie ld .  The eroded s o i l  had lo s t  something by eros ion  
and by the add it ion  o f the three elements o f f e r t i l i t y  
alone and in  d i f f e r e n t  combinations in the pots these 
losses  were d iscovered .
b. . iethods.
I  spent the days from November 3-8 , 1904. in looking 
over the Southern part o f Schuyler county fo r  a p lace where 
I  could f in d  t y p ic a l  samp .es o f eroded and uneroded s o i l  c lose 
enough together fo r  a comparison by chemical and ph ys ica l analy­
ses, and fo r  a comparison by a se r ies  o f pot cu ltures o f 
each. This was a harder task than I  expedted because there 
is  g en e ra l ly  a gradual and not a d is t in c t  demarcation between 
the two. I  f i n a l l y  found a. good i l lu s t r a t io n  on the farm o f 
Jacob Armel in Woodstock township. The two photographs 
(P la tes  IV . and V . )  show where the s o i l  which was eroded and 
that which was not erodedwas c o l le c t e d .  They were taken on 
opposite sides o f the same draw , about three hundred fe e t  
apart and f i f t y  fe e t  from the fence . George' Armel is  standing 
in the p lace from which the s o i l  was taken fo r  the pot cu l­
tures . The draw which separates the two slopes o r ig in a tes  
in Badenbender f i e l d  ju s t  a l i t t l e  way across the fence 
which separates the two farms. On one side o f the draw the 
slope has been in grass fo r  the la  ;t ten years. (P la te  V . )
The opposite slope has been in corn seve ra l seasons and lo s t  
i t s  surface s o i l  by cu lt iva ticn^and washing a f t e r  the c u l t i v a ­
t io n ,  g -e s p a c ia l ly  a f t e r  the corn.' was " l a id  b y ."  (P la te  IV . )
During thd l i s t  two years th is  slope has supposedly been 
in pasture grass , but in r e a l i t y  weeds and they were poor 
ones. I t  supported p r a c t ic a l ly  no vege ta t ion . The extremes 
o f washed and unwashed s o i ls  were net, here but the normal 
d i f fe ren ces  between them were w e l l  and f a i r l y  represented.
In tak ing the s o i l  I  was ass is ted  by George Armel, 
son o f the owner of the farm. We se lec ted  two p laces , on the 
opposite slopes , which were id e n t ic a l  in p o s it io n  and 
s lope. A ft e r  f in d in g  r igh t  place we took the surface f i v e  
inches o f s o i l , b y  meanslyf a spade §,nd placed i t  in gra in  
bags and sewed them shutya fter  la b e l in g .  The hole was then 
cleaned out the next f i v e  inches takenas the subsurface, 
making a t o t a l  depth , f o r  the two samples, o f ten inches.
The bags were shipped from R u sh v il le  to  Urbana and la id  in 
the Agronomy store  room at the U n ive rs ity  u n t i l  February , 1905. 
Composite samples o f eroded and uneroded s o i l s  were taken 
at the same time fo r  chemical and ph ys ica l analyses.
The photographs on the next page (P la te s  IV and V . )  
show very  w e l l  the lo ca t ion  o f  the p lace where the samples 
were taken.
There the Eroded Samples were taken. 
P la te  V.
Wher the Unercded Samples were taken.
3. S e tt in g  up the Experiment.
The f i r s t  th ing done wa la b e l in g  the pots in which the 
experiment wast to  be ca rr ied  on. This was done according to  
the scheme g iven  in the "Table o f Y i e l d s " p to  f o i l  w.
The s o i l  was s i f t e d  through a ro ary s ieve  w ith  meshes 
inch square. This gave s o i l  p a r t ic le s  a l l  below a ce r ta in  
s iz e  and screened out lumps and some coarse organic matter 
as roots e tc .  The subsurface s o i l  o f the Eroded was run 
through f i r s t  • A j a r  f u l l  o f the s i f t e d  s o i l  was then weigh­
ed out and then one h a l f  that weight taken as the weight 
o f the amount o f subsurface s o i l  to  be placed in each j a r .  
About one inch , in depth , was placed in the four ga l lo n  ja r  
and f irm ly  tamped , the hole in the bottom o the ja r  being 
covered with a p iece  of w ire  (copper) gauze to prevent mice 
from g e t t in g  in to  the hole in the bottom o f the j a r  , made 
f o r  drainage , and sp o i l in g  the experiment. The ja rs  were 
ten inches in depth to  correspond to  the depth to  which the 
samples were taken. The subsurface f i l l e d  them h a l f  f u l l .
Each inch in depth was w e l l  tamped be fo re  the next inch was 
p laced in the j a r .  The subsurface o f the s o i l  Hot Eroded 
was prepared in the same way and placed in the ja r s  . Then 
the subsurface s o i l  in both s e r ie s  wa s moistened dowhbefore 
the surface s o i l  was placed on the top o f i t .
The surface s o i l  o f both se r ie s  was next s i f t e d  ,each 
se r ie s  by i t  e l f  ,and the po rt ion  fo r  each ind iv idu a l pot 
was mixed with the f e r t i l i z e r s  ind icated  by the la b e l  on 
that po t.
4. P la n t in g .
A fte r  a l l  the se r ie s  werer f i l l e d  and packed, a measured 
amount o f s o i l  was removed from each pot in order that the 
seed planted should be o f uniform depth. The p lan ting  surface 
was moistened down and twenty gra ins of wheat were placed on 
the surface at convenient in te r v a ls .  The wheat was then cov­
ered w ith  the s o i l  that had been removed be fo re  p lan t in g .
c . Calendar.
November 1-8,1904. Time spent in looking fo r  t y p ic a l  adjacent 
Eroded and Uneroded s o i l s .  Talked with farmers about
"S o i l  Washing."
November 9 & 10, 1905.S e lec ted  and took the s o i ls  f o r  shipment. 
1905.
February 1 -6 .Labeled Jars and s i f t e d  subsurface.
February 7-10. S i f te d  surface, mixed w ith f e r t i l i z e r s ,  and
placed in th e ir  respec t iv e  ja r s .
System usjed JLn labe l in g .
L <¥ Lime 12 grams.
IT = N itrogen  , -  15 grams dried b lood.
P = Phosphorus,-6 grams steamed bone meal.
K = Potassium Potassium su lfa te  3 grams.
R.P= Rock Phosphate 18 grans.
Peat= peat 5 grans.
J .A .T .=  I n i t i a l s  o f the author.
February 11, P lanted 20 grains o f wheat in each pot.
March 25. Thinned 'to 15 p lants per po t.
c. Calendar . (con tinued .)
May 5. Photographed both se r ies  and one ex tra  groupfrcm the
two s e r ie s .  Observations.
May 24. Photographed both e r ie s  and an extra  group from 
the two s e r ie s .  Observations.
June H arvested the wheat from the two se r ies  and en­
tered  the resu lts  in the Table o f y ie ld s  to
fc l lo w .
d. Photographs 
o f
Pot Cultures.
P la te  V I .
Showing E f fe c t  o f Peat .
The above P la te  V I ,  shows the pronounced e f f e c t  o f peat on 
eroded s o i l .  This s o i l  is  ve ry  d e f ic ie n t  in organic matter 
and the pest supplies th is  ve ry  e s sen t ia l  part o f the s o i l .  
The subsurface o f the uneroded s o i l  is  a lso  showing up w e l l .
Plate
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J.A.T
L N K
J.A.T.
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Observations on Eroded Series . May 5,1905
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0
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10.
t
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13.
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R e m a r k s
Check. About as t a l l  as #1. o f the lineroded 
but not asstoo led  or as hea lthy .
P r a c t i c a l l y  no e f f e c t .
Stronger , b igger  and hea lth ier# than# lor#2 .
Hot so good as #3 but stronger and h ea lth ie r
than #1 or #2.
Ho b e t t e r  than #1.
Short but strong; dark co lo r  and s to o l in g .
Hot so t a l l  as any o f the others btxt h e a lth ie r  
than #3 LH.
T a l le r  than #6 but not s to o l in g .
Mot so good as LP.
E xce llen t .  T a l le s t  p lants o f the s e r ie s .
W e ll s too led .
W ell s too led  and seemingly as good as #9.
Same as J' l  and #2.
B e tte r  in co lo r  and a l i t t l e  stronger than #11. 
Very strong and w e l l  s too led . A l i t t l e  te l l e r
Observations on the Series  Not Eroded. May 5,1905.
Pot No. Label R e m  a r k s
1. 0 Check.
2. L Lime has marked e f f e c t  on the height o f the 
wheat . I t  is 1/3 t a l l e r  than the Check.
3. L N Some L e t t e r  than Z.
4. L P S*me as L IT.
5. L K Shows no improvement over L .C o lor not good.
6. N P Very much "better than L K. W ell s too led  and darker 
co lo r .
7. N K No b e t te r  than L N.
8 . P K Not quite as good as #7.
9. I ; n p k Lacks about three inches o f being as shortks 
#10. I t  is  the t a l l e s t  o f the s e r ie s .
10. N P K Lower in height than #9. Many more leaves however.
12. L&E .P Markedly b e t t e r  than i  11.
11. L T a l le r  than#LO. but not so w e l l  s too led .
13. Sulsuy About as good as check on the eroded.
Not 6 ro< Not Eroded]Not Erodijpot K. .,l7d 1 Erod «  Not EsrodeilJ
l 5k  1  u  n  f  S u n k  3 L p K
J.A.T I  J A.T. J i  J.A.f J L  J.A.; J
lot’E rodei 
\10 
N P  K
J.A.T. j
>t E r o d e d E r o d eNot Erode!
L N  PK
J.A.T.J.A.T
Eroded ErodedEroded Eroded Eroded Eroded Eroded
12
L «R .P  
J. A.T.
Eroded roded j
ia
Eroded 
10 
N PK 
J.A.T
Eroded
L N K
J.A.T
L N  PK
J.A.T
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1. 0 Check. Poor wheat.
2. L ITo e f f e c t .
3. L N Stronger growth , b e t te r  co lo r  ,and b igge r  heads
4. L P T a l le s t  so f a r .  Good heads.
6 . L K No b e t te r  than L a lone.
6. L H P No decided ly  apparent increase over #3.
7.
*8
G.
L N K 
LFK 
L NKP
This shows up a grea t deal b e t te r  than LK. 
Tot so good as LP,
Best o f the s e r ie s .
L'O. N P K Apparently as good as #  8. This seems to
show that Lime has no e f f e c t  on the
Eroded s o i l .  This may be explained
on the ground that the surface
s o i l  is  washed o f f . I t  is
always more acid  than the
1 subsurface s o i l .
11. L No b e t te r  than #1 .
12. L&iR.P Heads one gra in  longer than #11.
13. L&Pea This is  the best in the se r ie s  except 9&10.
Only 5 grams o f  peat were added and i t  g ives
b e t te r  re su lts  than &ny other one f e r t i l i z e r  
This is  probably not a l l  due to  the f e r ­
t i l i t y  in the peat, i t s  decomposition
may set other plant food f r e e
Observations on the Series  Not Eroded.
May 26 , 1905.
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Pot No.JLabel : Remarks.
• #• •
+++++++++++++++++++++++++++++++++++++++++++++++++++++++++t+++ 
Check. P a ir  wheat.
Very much "better. T a l l e r .
T r i f l e  b e t te r  than number two.
T a l le s t  wheat and best heads in the se r ies
8cwith the poss ib le  exception o f #s 9, 11,12.
Not so good as #4. About the same as lime alone.
Strong p lan ts.Best heads so fa r , - lo n g  and la rge .
Smaller than #6. Less uniform plants about the
same genera l character as #5.
P lants v ig o r  o\is but not as uniform as those
r
o f #6. Heads g en e ra l ly  w e l l  f i l l e d  and 
long. About or not quite as good a
best heads o f  any o f the Ser ies .
Strong growth but severa l inches shorter than
#9 .This is  caused by the lack o f lime which 
causes a u n ifo ra  increase in height 
throughout the S er ies .
Same as #2. Cood.
Heads b e t te r  f i l l e d  than #11.
13
u : ffi.
2. : L
3. : L N
4. : L P
5. : 1 K
6. :L N P
7. :L IT K
8. :L P K
»
9. :L IT P
10/ :N P K
11. : L
12. JL&R.P
Subsur-Not as fa r  advanced in development as the Check 
face
pot o f the eroded but i t  has a b e t te r  c o lo r .  
++4-+++-H-++++++4-+++++++++++ )-++++++++++++++++++++++++++++++++++
*P la te  IX.
Showing the R e la t iv e  E f fe c t  c f  
Organic M atter, Lime,and Rock Phosphate.
E X T R A S  .
M a y  2 5 ,  1 9 0 5 .
These extras were taken to  show that the two s o i l s  need
d i f fe r e n t  treatment
1. Organic Matter .
The peat in Eroded 13. shows that the eroded s o i l  needs 
organic matter bad ly . Only two pots show b e t te r  growth in the 
Eroded Series and they are the ones having a l l  the e s sen t ia l  
elements of s o i l  f e r t i l i t y  app lied . There is  no apparent need 
o f  organic matter in the Uneroded s e r ie s .
2. Lime.
Lime is  not needed on the Eroded s o i l  as is  shown by a 
comparison o f Eroded $ s l  <& 11. Lime is  needed by the Uneroded 
s o i l  as is  brought out by a comparison o f #s 1 & 2 o f the 
s o i l  Mot Eroded. The surface s o i l  contains by fa r  a la rg e r  per­
centage o f acid  than the subsurface s o i l .  The eroded so i l  has
> ■ ;-A$$ :
lo s t  i t s  surface s o i l  , hence i t  is  not a c id j -  or T ic e - v e r s a »
e. T A B L E  of  Y I E L D C
Eroded S e r ie s .
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e . T A B L E  of  Y I E L D S .
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2. Pot Cultures o f Eroded and Uneroded S o i ls ,
f .  Conclusions Prawn .
The dmnhie 'lap shows more lucidly than words can, thejfral- 
8tive effect •■>" the dif ferent possible combinations of  riant  
food and lime. A careful study o f  i t  wi 11 give more in return 
for the time a pent than any other form of a table of  results.
I, I t  seems to show the following:that line seems to have 
a depreciating effect upon the yield of the grain o f  the Ero- 
d<*$ while I t  has a very good effect on the Uneroded. With a 
complete amplication of f e r t i l i z e r s  the grain is increased 
and straw decreased in the Eroded,-bothquantity and height.
Lima seems to decrease slightlyVhe quantity in the straw 
o f  the Proded and to Inc re se perceptibly that of  the Uneroded 
T t increases somewhat the height of  straw in the Eroded,ex­
cept in the case mentioned, and quite noticeably in the Uner** 
oded.
J3, Nitrogen increases the grain yield of  Eroded tre­
mendously, •over SOW. The application of Peat which is almost 
wholly organic matter increases the yield over 100*. This 
bears out the chemical analysts o f  this so i l  which shows Nitro­
gen to be by far the most deficient element in the Eroded soil.  
The increase is not so strong in the Uneroded but i t  is  sub­
stantial,The same relations hold for quantity o f  straw but
not for height,
>'*. Potassium gives indifferent or negative results ex­
cept when used with a l l  the other elements to make a “Balan­
ced ration," for the plants, "spec ia l ly  is this true in the 
grain . This also substantiates the chemical analyses which 
show that these so i ls  already have an abnormal amount of  
ho tassium.
4. Phosphorus gives a f a i r  increase of grain in the 
"coded and a r markable increase in the Uneroded, Tt shows
up above a l l  other elements when used with lime. The greatest 
increase o f  grain in the Uneroded is  secured with lime and 
hock Phosphate, This is  probably the combination most needed 
on the grav timber so i l  o f  the Upper Tllinoisan Glaciation.  
Plover would grow better and thus the necessary organic matter 
could be secured to make the Pock Phosphate most profitable  
because most available.  This rock f e r t i l i s e r  seems to in-  
c r e s t r a in  in height taore^ quantity. This is reversed in the 
P.roded.
5, ipecial Pots. - Peat, The Peat j a r  has already been 
mentioned, Tt shows remarkably how badly the Prooted so i l  
needs organic matter,- and incidentally Nitrogen which is  
the f i rs t  element o f  f e r t i l i t y  lost in washing o f  so i ls .
ihu subsurface o f  the Uneroded did better in everything 
than the check pot o f  the Bcoded.
The Pock Phosphate has already been discussed. Tt made a 
better showing on Uneroded than did Bone Meal .
3. Estimates o f Loss from Surface Washing.
a. Answers to  L e t t e r s .
On March 27, 1905, I  wrote to  a number o f Experiment
Stations asking fo r  some idea o f the loss incurred in th e ir
resp ec t iv e  s ta tes  annually. Some o f the r e p l ie s  fo l lo w
" Thereis undoubtedly a great deal o f  land ruined
by eros ion  in th is  S ta te . I t  would be a ve ry  d i f f i c u l t
matter fo r  me to  make an estimate o f  e damage annually
done in th is  way.”
—T .0 .Johnson. West V ir g in ia .
"A grea t deal o f damage is  incurred in  th is  part
o f  Pennsylvania from washing. Our limestone c lay  s o i l s  wash
so r e a d i ly  that the loss f rom erosion is  v ery g rea t whenever
the h i l l s id e s  are cu lt i v a t e d . "
— O.C.Yfatson. Pennsylvania State 
C o llege , Centre Co. Pa.
" But l i t t l e  a tten t ion  is  g iven  in our s ta te  to  the 
prevention  o f the washing o f  s o i l s .  I  am not aware that any 
systematic method is  in p ra c t ic e  . On the other hand many 
steep h i l l s id e s  are being plowed and cu lt iva ted  which ought 
to  be kept covered w ith s od ."
Charles E. Thorne. O h io . (D ire c to r ) 
" I  f i rm ly  b e l ie v e  , though i t  is  sca rce ly  suscept­
ib le  o f p roo f,  that more damage is  done by s o i l  e r o s ion
annu a l ly  in Hew York s ta te than could be accomplished, by __
cropping in f i v e y ea rs , in f act the ch ie f  l o sses in ITew York
s ta t e come from d ire c t  e ros io n ."
Jay* A. Bonsteel. Bureau o f S o i ls .
Washi ngt on,D. C.
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B. E f fe c t  o f Washing on Phys ica l Condition 
1. Phys ica l Analyses, 
a. D iv is ions  made.
Clay and Pine S i l t .0000- ----- *0032 M il l im e te rs
Medium S i l t .0032- ----- .01 1 1
Coarse S i l t • 0
 
H 1 l 1 - - - - .0 32 1 t
Pine Sand .032-- ----- .1 t t
Medium Sand . 1 ------ ----- ,32 t t
Coarse Sand .3 2 --- — 1. t »
Gravel 1 . ......... I 1 1 03 ro t i
Coarse Gravel 3 .2 ----- - - 10 / i i
1 1 I 0 1 1 a
h. Results o f Physica l Analyses.
:
K R  0 1  E D .
........... }Su rface ' Sub-
:
{ H O T  E R O D E D .
--------------------------------------------------------------------------------------- —
Sub- 'S u rface ' Sub- ' Sub­
s o i l .  surface , s o i l .  s o i l ,  su rface , s o i l .
1-7 in . 9 -16 in .18-40 i n . 1-7 in . 9-16 in . 18-40 in
Hygroscopic 
M o isture .
2.45 .21 l/99 .89 156 1.82
Loss on 
Ig n iiJ ja iu .--- 2.98 ^2.79 2.75 3 . 1 2 3.10 3.19
Clay and 
P i ns .S i I t . 22.63 32.23 15.98 8.48 21.58 17.43
Medium S i l t . 19.87 15.86 10.89 21.81 13.96 14.18
Coarse S i l t . 24.85 22.89 28.13 26.77 20.33 24.44
Pine Sand. 28.o5 :28.82 4Q40 37 .30 40.99 39.13
Medium Sand. .45 .27 .32 1.63 2.36 1.13
Coarse Sand. .00 .00 .00 .00 .00 . 00
;9asa3_-4Q2.j.aa__.* * rj ;2 §5  ^ '~a 1-98.,3.7.___99-11__]LQ2.-32.___ 99-85.___g "■* ■-*rssm^t zzt r*insv-a;ss ?-s =3
C. Discussion o f Resu lts .
As would "be expected the loss  from ig n it io n  was uniform­
l y  g rea te r  f r o  the s o i l  not eroded. A la rge  part o f the loss  
is  from the organic matter in the s o i l .  The d i f fe re n ce  is  not 
great hut i t  is  marked, throughout the en t ire  depth o f s o i l  
taken. The in fluence on the subsurface o i l  may he accounted' 
f o r  hy the fa c t  that the roots o f the gra s on the h i l l s id e  
went down p r e t ty  deep,- the land had not been plowed fo r  ten 
years. There were not many plants on the eroded s o i l  to 
penetrate to the subsurface. Hence the g rea te r  loss  on i g n i t ­
ion was from the uneroded s o i l .
The g rea te  st d i f fe re n ce  in the res t  of the resu lts  is  
in the c lay  and f in e  s i l t  . There is  almost three times as 
much c lay  and f in e  s i l t  in the surface o f the eroded s o i l  as 
there is  in the s o i l  not eroded. P ro fessor  Hosier says that 
th is  is  what would be n a tu ra l ly  be expected. When water per­
co la tes  down through the s o i l  i t  takes the f in e  c la y  and s i l t  
down with i t .  'therefore the subsurface may be expected to 
have a la rge r  percentage o f these two grades. ITc the surface 
o f  the eroded has approximately the same percentage as the sur­
face  o f the s o i l  not eroded. This would seem to  bear out 
the statement made by one farmer , " What you lose  is  the whole 
surface s o i l  when i t  washes. " One analys is  is  not enough to
draw any r e l ia b le  conclusions as to  the absolute e f f e c t  o f 
surface washing upon the ph ys ica l structure o f eroded and 
uneroded s o i l s .  The elements o f e rror  are too g rea t ;  the 
g e o lo g ic a l  formation, the sun b in e ,  f r o s t  , and he amount 
o f w a te r ;a§J elements o f error  on the same or opposite s lopes.
P la te  X I I .
A brassy H i l l s id e .
Subsoil Moved to  Lower L eve ls .
32 . Phot ographs.
P la tes  I ,  I I ,  r r, ' and V, X I I  and X I I I  a l l  sh.ow the 
phys ica l e f f e c t  o f surface washing fa r  b e t te r  than I  can t e l l  
oi i t .  S im ilar f i e l d s ,  so fa r  as degree o f slope and type of 
s o i l  were concerned ,were s e le c ted  very  c lose  toge th er . A road 
separated P la tes  land I I . j X I I .  and X I I I . ,  while the oppo­
s i t e  sides o f the same draw furn ish  the m ater ia l fo r  P la tes
IV.and V. a c a re fu l  study o f  these photographs w i l l  g iv e  a 
very  good idea o f the phys ica l e f f e c t  o f surface washing.
$ . Washing Removes Surface S o i ls  to  lower L eve ls .
I t  has been estim ated,roughly , that 269 square m iles of 
s o i l  goes out o f  the M iss ipp i r iv e r  annually in to  the hulf 
o f  Mexico. This s o i l  a l l  comes from higher l e v e ls .  P la tes  
XMII and X V II I  show how th is  f e r t i l i t y  is  sometimes o f b en e f it  
to  the s o i l  below. P la te  X I I I  shows how the subso il covers 
the good s o i l  on lower le v e ls  and hinders rather than helps 
the growing crops.
4. Washing Causes d itches.
One o f the worst e f f e c t s  o f surface washing is  d itch es . 
They prevent access to  other parts  o f the farm. They grow and 
grow u n t i l  roads must be changed, f i e ld s  must be d iv id e d , caus­
ing much loss  o f farming ground,and no end o f damage is  done 
in many ways. The s o i l  is  transported from the place where i t  
is  to  some other place . This is  both a phys ica l and f e r t i l i t y  
e f f e c t .  The subsoil o f the' e same d itches o ften  washes down 
over some valuab le land below. This is  a loss to  both p a r t ie s  
concerned. H e n c e dit c h e s or g u l l i e s  are or no seeming b en e f i t
and are a great harm in any way to  he considered. Hence f e r t i l ­
i t y  is  not the f i r s t  question to  he dealt w ith on the farm on 
r o l l in g  land. A man must keep h is farm be fo re  he can der ive  
any b e n e f i t  from f e r t i l i z i n g  i t .  Clover w i l l  fu rn ish  the n i t r o ­
gen and the washing,which cannot be helped, w i l l  expose the 
other elements to  the so lven t action  o f the roots and the 
weathering. The s o i l  washed away as i t  is  o rd in a r i ly  on 
r o l l in g  lands,-extreme washing, may be good fo r  the bottom 
lands but they do not need i t  in the f i r s t  p lace,and the overflow  
caused by f lo od s  prevents i t  becoming a va i la b l  fo r  product­
ion purposes ♦ The way to conserve both the phys ica l and f e r t -  
i l i t  - e s sen tia ls  c f  r o l l in g  lands w i l l  be taken up under 
I I I  ~  So e methods c f  prevention . The experience o f Sc u y le r  
county farmers both as to  loss  and prevention  is  very  in t e r ­
es tin g  .
C. E f fe c t  of Washing on Crop Y ie ld s .
P la tes  Whand X rI . ;  XVII.and X'rI I I .  t e l l  the s to ry  
o f y ie ld s  o f corn on the two kinds o f s o i l .  #5 against 90, 
and 13 against 82 bushels o f corn per acre are s t r ik in g  enough 
r e s u lts  to bring out the r e la t i v e  producing power o f eroded as 
compared with Unev’oded s o i l s  .
The photographs o f the pot cu ltures and th e ir  y ie ld  
b r ing  out the comparative r esu lts  of the two s o i l s  at th e ir  
b e s t .
The y ie ld  of hay g iven by George Logsdon shows what 
even a l ig h t  stand o f timothy and c lo ve r  w i l l  do . He is
quoted fa r th e r  on cs saying that he c leared  about $ 17.00 per 
acre on h is  f i e l d  o f 16 acres on which he kept accurate accounts. 
P la t  XIV. was taken on h is farm.
4. Estimates o f y ie ld s  in other s ta te s .
I  wrote to  other Experiment Stations askin fo r  some idea 
as t o the e f f e c t  c f washing on crop y ie ld s .  A few o f the an­
swers are as f o l l o w s ;
" There is  undoubtedly a great deal o f land ruined 
by eros ion  in th is  s ta te .  I t  would be a very  d i f f i c u l t  matter 
fo r  me to  make an estimate o f the damage annually done in
th is  way
-T .0 .Johnson. V-es1 V i r g in ia .
Other answers p a r t i a l l y  co rer ing  th is  subject hare been 
quoted b e fo re . That o f Jay / . B on s tee l, fo rm er ly  o f the TJ.S. De­
partment of S o i ls  but now in Hew York, says , " More damage 
is  done annually in Hew York sta te  by E rosion than could be 
acco p l i s '  ed by croppinr in f i v e  years . 11 This is  from a man 
o f  wide experience.
5. Discussion of Loss based on Crop Y ie ld s .
The t o t a l  loss to  any l o c a l i t y  , county,or s ta te ,  from 
surface washing,as measured by the loss  in crop y ie ld s  
cannot be accu rate ly  determined. However the value o f a s o i l  
depends upon the returns above the cost o f production. I f  i t  
costs  30 bushels of corn to  ra ise  an acre of corn i t  dees not 
make any appreciable d i f fe re n ce  whether that crop be a small • 
or la rge  one. The d i f fe re n c e  in the value o f the land would 
be a ju s t  measure o f the lo s s .  The value o f land is  measured 
by the sum on which the net production w i l l  pay in te res t  at
a rer sonable ra te .  In the one case c i t e d  , taking 30 "bushels as 
the cost o f production, the value o f  the eroded o i l  would he 
f&e stun on which f i v e  "bushels of corn wwufisLy the in te res t  , in 
the case o f the y ie ld  o f the 35 bushels,and that o f the s o i l  
not eroded the sum on which the 55 bushels net production 
would pay in the case of the y ie ld  o f 90 bushels. This com­
parison w i l l  g ive  the Uneroded s o i l  a value o f e leven times 
o f  that o f  the Eroded,- since 55 bushels is  e leven  times 5 bush- 
e ls - th e  net production which is  in te res t  cn the value o f the 
land.
----0----
I). Conclusions on Loss to  S o i ls  on R o l l in g  
Lands from Surface Washing.
1. The chemical and phys ica l analyses eem to  corroborate the 
opinion o f the farmers that the whole surface s o i l  is  lo s t
in bad cases o f eros ion .
2 . D itches are formed,- g u l l i e s  which disturb farm operations 
by removing surface, subsurface and sometimes subsoil to  
lower le v e ls  where i t  is  more o ften  a nuisance than a bene­
f i t .  Ditches cut up f i e l d s  and thus cause a great waste o f 
land in turning around at the end o f the corn rows a te .  Land 
is  o f less  value when i t  inaccess ib le  on account of d itch es .
3 .  The loss  in crop y ie ld s  and land values is  enormous. A l l  
crops y ie ld  more on s o i l s  not eroded.
4. The loss  is  g rea tes t  on h i l l s id e s  in clean cu lture 
crops. This is  warranted by the in terv iew s to  fo l lo w  and by 
the statement o f Ceorge IT. C o ffey  , o f the U.S. Bureau of S o i ls ,  
"The la rge  amount o f e ro s io n - - is  due to the growing o f clean cu l-
4-ur-e e gops-w l-th  - 3,44 t i e  ----
111 • S O M E  O T H O P S  0 E JP H E V E H T I O N .
A. Methods Commonly Employed.
1. In terv iew s w ith Earners of Schuyler County.
In order to  f in d  the methods commonly used in Schuyler 
County fo r  stopping surface washingl spent about a week among 
the farmers o f the southern part o f that county. A l l  o f them 
had had experience w ith  washy lands and knew whereof they 
spoke. Such experience as th e ir s  ,based. as i t  is  in most 
cases upon a quarter o f a century or more o f p ra c t ic a l  farming, 
I  consider! extremely va luab le . Quotations from them are as 
f  o l low s ;-
w The best th ing I have found fo r  washy lands, 
e s p e c ia l ly  in d itches , is  to  sow some rye and timothy. The 
rye forms a sod qu ick ly  and holds the s o i l  u n t i l  the timothy 
gets  a s ta r t .  The timothy reseeds i t s e l f  and so is  b e t te r  
than rye in the long run. Old timothy hay is  good fo r  f i l l ­
ing ditches as i t  g en e ra l ly  has enough seed in i t  to  seed 
down the place where i t  f a l l s . ”
- Enoch Edmonson.
"The only kind o f land I have l iv e d 0 >n; except f o r  a 
year or so , has been r o l l in g  land. I  bought th is  farm 
f a i r l y  cheap because the man who owned i t  b e fo re  I  'go t i t  
said 1 I  won't own a farm that a warranty deed won't h o ld . '
I  wouldn't trade th is  farm now fo r  any b lack (p r a i r i e )  farm 
in the Universe. I t  was p r e t ty  badly washed when I  came here.
The s o i l  'was washing do?/n h i l l  and there was a v a r ie t y  o f d itche
I
P la te  JIV.
Each d itch  wa a problem in i t s e l f .  I  have found that c lo ve r  and 
manure are the beet things to stop washing. Timothy is  a lso 
c-ood where there are d itches . Clover always grows in the wheat 
where the cornshocks stand. I learned a lesson from th is  and 
sow my c lover  on a s o l id  seed bed in the f a l l .  I f  there are 
any d itches in the f i e l d  I  put some old timothy hay in them 
and sprinkle some manure up and down the d itch  to g iv e  the 
yo\mg timothy a s ta r t  when i t  s ta r ts  from the seed in the old 
hay. The hay and manure combination makes a mulch and hold 
moisture as w e l l  as g iv in g  f e r t i l i t y .  When the young c lo ver  
and timothy get a s ta r t  they hold the manure and old hay r igh t 
t^ere  and they in turn stop the v e lo c i t y  o f the water and cause 
i t  to  deposit some s o i l .  I t  kinder s i f t s  out the s o i l  l i k e .
White c lo ve r  i s n ' t  "bad . I f  c a t t l e  eat i t  and run to the 
straw stack the seed o f the white c lo ve r  are l e f t  in the 
manure at the stack . I f  you haul out the manure the white 
c lo ve r  w i l l  get a s ta r t  in the d itches . The seed wash to the 
d itch  and lodge w ith  the timothy and red c lo v e r .  When these 
run out the white c lo ve r  takes th e ir  p lace and makes a very  
good sod.Hever plow up a sod t'-at is  in or near a d i t c h .
Por deep p laces I  put stone w alls  at the lower end,and 
some fa r th e r  up i f  necessary, then I  la y  brush up and down 
above the dam . I  then throw some c lover  ch a ff and old ro tten  
timothy hay on top o f th is  and i t  seeds i t s e l f  down; i t  a lso  
catches the wash.
In cropping my r o l l in g  lands I  always have a timothy 
or bluegrass a t r ip  seve ra l rods wide around the lower side 
o f my f i e l d  to  catch the wash. When I have the f i e l d  above 
in meadow I  plow up th is  s t r ip  and ra is e  b ig  crops on i t .
JTow th is  year I  had th is  f i e l d  in meadow (P la te  XIV) and I 
had the timothy s t r ip  below in corn. I  got over 90. bushels 
©f corn per acre th is  year. I g en e ra l ly  get 65-70 bushels to 
the acre from the f i e l d  where the meadow is .  How ju s t  compare 
th is  f i e l d  w ith  t kejonju s t  across the way. (P la te s  XVI & XV.) 
My neighbor thinks he hasn 't time to sow c lover  to save his 
s o i l  by growing some crop tha w i l l  hold h is s o i l ; - o r  put 
some f e r t i l i t y  in to  i t .  He only got 35 bushels per acre th is  
year while I  got over 90 bushels. That 's  the d i f fe re n c e  between 
having some system to  your fa m in g  and not having any,-between 
fanning your farm and skinning i t .
Corn is  a poor crop fo r  the h i l l s  . I t  should always be
Corn Farming;-No System,-Erosion. ( 35 "bushel?)
P la te  XVI.
CORN FARMING; - SYSTEM- TIMOTHY & CLO^ rRR MEADOW .
( 90 BUSHELS.)
P la te  XV.
planted crosswise o f the h i l l .  (Contour p la n t in g . )  I  always 
harrow my co rn f ie ld  a f t e r  p lan t in g . This prevents the ra ins
from washing g u l l i e s  down the p lan ter  rows. I  get good corn 
crops hut I  think grass the g rea tes t  t ing in the world f o r  
r o l l in g  lands. Clover is  hard to heat and I  would huy c lo ver  
seed i f  I  had to  pay $15.00 per hushel. I  ro ta te  my crops and 
ra is e  c lo ve r  four years out o f  s ix .  I  r%ise corn the other two 
a d  put wheat and c lo ve r  in together in the f a l l .  On 16 acres 
o f a th in  stand o f c lo ve r  la s t  f a l l  I  sold $188.70 worth o f 
seed; $160.00 haled hay; and I have $10 .0 0  worth o f  chaff,-m ak­
ing a t o t a l  o f $358.70 fo r  16. a c res ,o r  about $22.40 per acre.
The expenses were about $5.00 per acre leav ing  a p r o f i t  o f a-
$
bout 17.00 per a c r e , -  p r e t t y  good fo r  a farm that the former 
owner would not have because 1 A warranty deed would not 
hold i t . '
Timothy and c lo ve r  are the th ings fo r  r o l l in g  lands
and old timothy hay fo r  d itches , "
— George Logsdon.
Another farmer consulted was Clyde Brown, a former 
U n ive rs ity  student. He said in part a fo llow^ ; - " I  put my 
h i l l s id e  in orchard and sow rye in i t  and turn i t  under to  add 
humus to  the s o i l  . This humus makes the s o i l  loose and thus 
i t  absorbs the water and does not wash. I  don 't know o f anv- 
th inv in the world b e t te r  than calamus fo r  ditches where i t  
is  damp. I  never t r i e d  timot y but rye is  a l l  r igh t  in b ig  d itch ­
es. I  b e l ie v e  a man loses  more than he makes when he puts straw 
in ditches unless something is  g row in g .”
P la te  XV II.
E E E 1 C T O P  S O P .  
Twof* Standing in a former G u lley .
" I  b e l ie v e  a man is  fo o l is h  i f  he ever plows up a h i l l ­
s ide a f t e r  he gets  i t  seeded down to b lu egrass ."
— Andrew Logsdon.
Jacob Armel , on who e farm I  took the s a i l s  fo r  the 
Pot cu ltures , has had a long experience w ith washing . He 
said. " I  f in d  that timothy is  the best th ing that I ' v e  t r ie d .  
The d ir t  f i l l s  in around i t  until,when I put i t  in d itches , 
the timothy sods and f i n a l l y  ra is es  the g u i l t y  u n t i l  the 
water cuts l i t t l e  ditches around on both sides o f  what used 
to  be the g u i l t y !  ( Bee P la te  X V II . above.) How I use c lo ve r  
w ith  timothy din the h i l l s id e  to  keep the ground up. I t s  roots  
add nitrogen to  the s o i l  and loosen up the s o i l  at the same time.
Turn the c lo ve r  under on the 
h i l l s id e  and i t  keeps the s o i l  
loose so that i t  w i l l  not wash.
When you get a set o f c lo ver  
and timothy in a draw never 
put a plow in to  i t . .
W illows are good too fo r  
d itches . I  had one very  badly 
g u l l i e d  draw,but w illows have 
f i l l e d  i t  up.(See bottom of 
P la te  V . ) Anything that grows 
is  good to  stop washing but timothy is  the best that I  know of'.'
— 0 - -
The photographs on th is  page (Plantes XV II. & X V I I I . )  were 
taken on the farm o f Leroy Goodwin. These p la tes  show that 
the f e r t i l i t y  o f the good s o i l  washed down from the top o f a 
slope may be a va i lab le  fo r  the crop below and so be not whol­
l y  l o s t .  In fa c t  th i is  the theory that Mr. Logsdon worked 
on when he kept h is slopes 
in bluegrass or timothy at 
the lower end o f  the s lope.
Mr. Goodwin s a id ; - "  I have 
l i v e d  on r o l l in g  l and fo r  
t h ir teen  years and, timothy 
is  the best t hin£__ I  have 
to  stop washing.
For ditches old timothy
hay is  bes t . I t  holds m oist- 
and has seed which take
ure
P la te  X V II I .
Hear the Bottom. (82 BUSHELS.)
P la te  .XVII.
T o p  o f S l o p e .  
(13 bushels. )
hold and grow .I have a place up there on that h i l l  where I  
could have "buried a team and wagon severa l years ago. I  put 
oid timothy hay in i t  and I  mow over i t  r igh t  along now.
I rented the farm out one year and came nearly  los in g
the whole p lace . The man I  rented i t  to  , plowed up the sod 
s t r ip s  in the l i t t l e  draws where most o f the water runs. Before 
time t o ' l a y  the corn by* ,th e  draws were so badly washed that 
he plowed the corn the l a t  time up and down the h i l l  !
W ell nearly  a l l  o f  the loose s o i l  was washed away be fo re  I 
got back. One d itch  washed out so dee ^ that the subsoil cov­
ered the good s o i l  in that p a r t icu la r  p a r t „o f  that bottom
cr^p there
f i e l d  and I haven’ t been able to  ra ise  any^to speak o f s ince.
I  cut a ditch on the s id e jn il l  up there to  turn the water a l l  
down one d itch  rather than have i t  washing the whole f i e l d  away. 
I  would rather have one b ig  ditch than a lo t  o f l i t t l e  ones.
I f in d  that grass w i l l  wash a f t e r  awhile . When I  f in d  i t
washing I put i t  in oats in the spring and. back in to  grass 
in the f a l l .  I  repeat what I said at f i r s t  -Timothy is  the 
best thing I have found to stop s o i l  washing.
— 0—
Mr. J.E.Readhimer , who has charge o f the F ie ld  Work 
at the Bub-experiment S tations in I l l i n o i s , i n  rep ly  to the 
question ,"  What should be done w ith washy s o i l s , "  sa id
II Seed them down. "
- - 0 - -
Conclusions.
The conclusions to  he drawn from these experiences o f  prac­
t i c a l  farmers seem to b e ;- (n e x t  page)
' Conclusions.
1. On r o l l in g  lands grow a grass crop rather than a clean 
culture crop. The cu lt iv a te d  s o i l  har nothing to  p ro tec t i t  
from washing. The roots o f grass crops hold the s o i l  p a r t i ­
c les  in th e ir  in t r ic a t e  network of roo ts .
2. Of the grass crops grown Schuyler farmers are almost un- 
aminous in favor  o f timothy as the best ai.1 round cropjto 
prevent s o i l  washing. A l l  who have t r ie d  timothy say i t  is  the 
best grass crop they have found. Those who had not t r ie d  i t  
had no ob jections to i t .
3. C lover mixed w ith  timothy was advocated by severa l farm­
er as a va luable adjunct. I t  furnishes the n itrogen  which 
the chemical analyses and the Pot Cultures show to be the Q  
most badly needed element o f f e r t i l i t y  in r o l l in g  s o i l s  that 
are washed. The c lo ve r  roots loosen up the s o i l  by penetra­
t in g  more deeply than the timothy. C lover is  a lso  good fo r  
turning under to loosen up the s o i l  and add humus to i t .
4. Bod in draws an- g u l l ie s  should never be plowed . A per­
manent sod in a l l  p laces that wash is  abso lu te ly  e s sen t ia l  to  
prevent washing.
5. Pven grass w i l l  begin to d ie out and wash in time. The 
sod should be plowed and put to some crop, s^  ch as oats , in 
the spring and seeded back to grass in the same season.
6 . A r o ’ a tion  o f meadow and corn has been p racticed  by some.
George Logsdon recommends that a s t r ip  o f timothy be kept a.t 
the bottom of the slope to catch the wash while the s o i l  above 
is  in a cu lt iva ted  crop , as corn. Put the c o rn f ie ld  in  wheat 
in the f a l l  and sow c lover  the same Autumn, ilext Spring the 
wheat and c lo ve r  w i l l - p r o t e c t  that s o i l  frnm washing-.= -aacLihe,
Cnnclusions ♦ (concluded.)
timothy s t r ip  can be farmed in corn. The s t r ip  mentioned y i e l d ­
ed over 90 bushels per acre la s t  year while a s im ila r  s t r ip  
not so treated  y ie ld ed  35 bushels. P r o f i t  comes from good 
management€bo th is  proves.
J S
7. Rye is  good to form a sod and 
thus g iv e  timothy a s ta r t .  This is  e s p e c ia l ly  true in ditches
that are badly washed.
8 . Old timothy hay is  the very  best m ater ia l found 
to  f i l l  small d itches and to get them sodded before they be­
g in  to  wash badly. I t  furnishes seed and helps i t  to get a 
s ta r t  by conserving moisture and furn ish ing a small amount 
o f  f e r t i l i t y .  I t  a lso  ass is ts  in catching the wash a f t e r  the 
grass has grown enough to  hold i t .  Thus the old hay serves
se ve ra l purposes.
9. Blue grass is  good but i t  is  hard to  get a stand 
oh i t  in our v i c in i t y  fo r  some reason or other. I t  is  not 
as good as timothy fo r  immediate r e s u lts .  I t  does not s ta rt  
so qu ick ly and i t  d o e• not make as strong or rap id  a growth. 
The timothy s ta r ts  qu ick ly  in the spring and has a t a l l  s t i f f  
s ta lk  which catches the trash and th is  in turn lessens the 
v e lo c i t y  o f the water which in i t s  turn deposits apportion o f 
i t s  load o f s o i l .  The blue^rass is  very  limber in s ta lk  and 
l i e s  f l a t  o f the ground when any amount o f water comes against
i t . 
the
Consequently i t  does not catch the trashand thus catch 
f e r t i l i t y  from above, jn.uegrass thus p ro tec ts  the s o i l
i t  is  on but i t  does no: catch the f e r t i l i t y  that passes by
I I I .  Methods Not used Commonly.
2. Methods advocated from d i f fe r e n t  sources 
and a Discussion of them fo r  I l l i n o i s  Conditions.
a. Contour Plowing and P lan t in g .
Con tour fa m in g  was introduced in to th is  country "by 
John Randolph.lt Ife p ract iced  in the southern s ta tes  a great 
deal . Where patience and a one horse mule o u t f i t  go hand 
in hand th is  p ra c t ice  is  a good one, hut,where labor is  
scarce and laboreaving machinery p len tifu ljas  i t  is  in I l l i n o i s ,  
such a system is  not l i k e l y  to be adopted. The b e t te r  method 
is  not to ra is e  clean cu lture crops on the h i l l s id e s .  Fay 
and pasture are p ro f i ta b le  on R o ll in g  land and should be grown 
there . Hot u n t i l  we quit farming on so la rge  a scale w i l l  
contour plowing and p lan ting  be p ract iced  in I l l i n o i s .  In farm­
ing h i l l s id e s  and slopes however farmers ought to plow and 
plant crossw iseto the slope o f the h i l l .
b. Terracing is  p ract iced  on the Continent, 
la r g e ly  along the Rhine and in I t a l y .  There where the population 
is  dense and the land scarce , te reac ing  is  necessary but, 
where the population is  not dense and the land is  p l e n t i fu l ,
as is  the case in America , te rrac in g  is  not l i k e l y  to come in ­
to  extended use. In a modified form i t  is  p racticed  in the South. 
P ro fessor  Duggar o f Alabama, says in rep ly in g  to  a l e t t e r ,
" Terracing is  the method most popular fo r  the prevention o f 
washing.” I t  is  unknown in the North and not o f conseqixence to 
I l l i n o i s  a g r icu ltu re .
c. S id e h i l l  d itches are not common to th is  
sec t ion  o f the United S tates . The problem we have to  so lve  is  
not one o f c u lt iv a t io n  but rather one o f how not to c u l t iv a te .
d. R e fc re s tra t io n
Ref orest rat ion is  advocated "by farm ers ' B u lle t  in#20.
I t  may Re p ra c t ic a l  on mountain ranges where the ob ject is  
not to produce a crop but rather to  p ro tec t the v a l l e y  below 
from being covered with the poor subsoil from the mountain 
s id es . I t  is  not p ra c t ic a l  in I l l i n o i s  where the land is  very  
va luab le  and must bring quicker returns than w i l l  fo re s t  
t r e e s .  Orchard may be placed on a r o l l in g  p iece  o f land to a 
p r o f i t  by I l l i n o i s  farmers as was done by Clyde Brown , who 
was quoted.
e. Underdrainage is  advocated by some. The fa c to rs  
which in fluence the ra te  o f erosion a r e , -the amount o f r a in f a l l  
and the ra p id i t y  at which th is  p r e c ip i ta t io n  occurs; the topo­
graphy or steepness o f the slope o f the surface ; s o lu b i l i t y  o f 
the s o i l  m a te r ia l ;absorbing power o f the s o i l ;  the ease or 
r a p id i t y  with which the s o i l  erodes , which depends la r g e ly  
upon the amount and character o f the v ege ta t ion  and the or­
ganic matter in the s o i l .  Underdrainage would a f f e c t  the ab­
sorbing power o f the s o i l  only . The steepness o f the slope 
has a great deal more to  do w ith the washing than the absorb­
ing power has o rd in a r i ly .  The worst washing takes place in 
the Spring be fore  t ' e  f r o s t  is  a l l  out o f the ground and the 
t i l e  would do l i t t l e  good then, fven  i f  underdrainage did 
help to prevent surface washing to  some extent , i t  i  s so 
expensive that i t  would not y i e ld  returns in proportion  to 
tlie oos*t •
The way to  stop washing is  to step i t  on the surface.
Vegeta tion  does th is  and does i t  cheaply.
iiv.  £ £ £ £ £ £ £ £ £ £ £  .
THE EFFECT OF SURFACE WASHING OF SOILS ON ROLLING- LANDS.
1. Surface washing removes the surface humus s o i l  and leaves 
the subsurface c lay  which w i l l  not grow a crop or even 
support vege ta t ion  in many cases.
2. The loss  in crop y ie ld s  is  enormous. This loss  is  due
to  a lack o f a va i la b le  f e r t i l i t y .  N itrogen is  most d e f ic ie n t  
in washed s o i l  . P lants cannot appropriate the other e l e ­
ments o f f e r t i l i t y ,  although they be present, when the one 
element N itrogen  is  washed away. The pot cu ltures show a 
uniform increase in growth above a l l  other elements o f f e r -
f e r t i l i t y  when N itrogen is  added.
3. G u ll ie s  are a d ire c t  resu lt  o f surface washing. They a,re 
a nuisance and no good comes from them. They destroy to a 
great degree the use o f the f i e l d s  through which they run.
4. Erosion is  wor t in the Southern s ta tes  and along the 
M issouri, Ohio,and I l l i n o i s  r i v e r s . l t  is  due to  hard ra in  
storms and the growing o f c lea  n culture crops.
5. P la te  I .  shows the e f f e c t  o f surface v/ashing very  w e l l  
w h ile  P la te  I I .  t e l l s  the s tb ry  o f preven tion .
SOME METHODS OP PREVENTION.
Since the transporting  power o f water increases as the 
s ix th  power o f i t s  v e l o c i t y  , i t  fo l low s  that anything 
which w i l l  retard  the water w i l l  tend to stop erosion so 
long as i t  l a s t s . L iv in g  ,growing p lants , which w i l l  tend 
to  stop the v e lo c i t y  o f the water and w i l l  hold the s o i l  
p a r t ic le s  a f t e r  they are deposited subsequent to the check­
ing o f the v e lo c i t y ;  p lants which are p r o l i f i c  and make a 
good s o d ,w i l l  he most u se fu l.
The consensus o f op in ion ,based on th e ir  p ra c t ic a l  ex­
perience, o f the farmers o f the lov/er h a l f  o f Schuyler county 
is  that timothy is^ th%e best_ a ll_  rounds p l ant fo r  th is  pur­
pose. Purther , that c lo ve r  is  a va luable adjunct because 
o f  i t s  deep roo t ing  tendency,- however i t  does not make 
much o f a sod and a sod is  e s sen t ia l  to hold the s o i l  
p a r t ic le s  on the surface.
Por d itches , old timothy hay is  the best m a te r ie l  found.
I t  furn ishes p len ty  o f good seed ; 4-t furnishes a mulch ^ o n -  
serving moisture in dry times fo r  plant growthknd i t  checks 
the v e lo c i t y  o f the water coming dow the d itch . Hay which 
is  about h a l f  decayed is  bes t . Then i t  furnishes f e r t i l i t y  
a lso .  The young timothy p lants grow through the o ld  hay 
and hold i t  while i t  in turn checks the speed of the water 
and s i f t s  out the s o i l  p a r t ic le s  deposited consequent to 
the checking.
SQ?03 METHODS OB PREVENTION
Bermuda gre,ss and orchard grass are used f o r  the same 
purpose in the South w ith  good e f f e c t  as sta ted  in Farmers’ 
B u l le t in  #20. and in Arkansas B u lle t in  #61.
R o l l in g  lands seeded to timothy and c lover  y i e ld  good 
returns in hay or pastxzre. Clare must he t a k e n , i f  i t  is  pas­
tured , that cow tracks do not s ta rt  a g u i l t y  down the 
h i l l s i d e .
Methods not commonly used in I l l i n o i s  are , -Contour plowing 
and p lan t in g , Terracing, Side h i l l  d itches, R e fo re s tra t ion ,
and Underdrainage.These are inexpedient in I l l i n o i s  con­
d it ion s  except in a few cases mentioned in the discussion 
o f them.
I f  the r o l l in g  land is  cu lt  ira te<J,as it may he once in a- 
w h ile ,  there should always he a timothy s t r ip  around the 
lower side o f the slope to  catch the wash. The experience 
and p ra c t ice  o f George Logsdon are c ited  as a good example.
Bluegrass is  good fo r  a h i l l s id e  hut the stem is  not so 
s t i f f  as that o f the timothy and consequently i t  does not 
catEh the wash so w e l l .  Timothy is  always up to a good height 
when the ea r ly  Spring washes take p lace . Bluegrass is  not 
so high then and besides i t  lays down when water comes orer 
i t  and so cannot catch the wash.
The photographs show,better than I can t e l l  , the e f ­
f i c ie n c y  o f grass fo r  the prevention  o f surface washing.
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Experiment Station  Record
Volume V I . ,  p. 515. Recla im ation o f Washed. S o i ls .
Volume V I I . ,  p.486. Power of S o i ls  to Res is t Erosion "by Water.
Volume X . , p. 275 . A v a i l a b i l i t y  o f Plant Pood in Worn S o i ls .
Volume X I I . ,  p.351. Water Plow as A f fe c ted  by Pores ts .
.Volume X I I . , p p . 696 & 1096. Water Plow as A ffe c ted  By Plant
Covers.
Volume X I I . ,p .7 9 7 .  Water Plow as A f fe c te d  by Vegeta tion . 
Volume X II . ,p .1 0 1 5 . Erosion Due to Heavy Rains.
B u l le t in s :
"Washed S o i ls :  How to  Prevent and Reclaim Them."
-Earners B u l le t in  #20. (Out o f p r in t . )
"P ro tec t ion  and Improvement o f Worn S o i ls . "
-B u lle t in  #32. South Carolina A g r icu ltu ra l Exper­
iment S tation .
"Permanent P lants fo r  Meadow and Pa tu re . "
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